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Ampndments t f> the Claims; 

This listing of daims will replace all prior versions, and Ustings, of claims in 
the application: 
T.irting of Claims : 

1. (Original) A logical operation circuit comprising: 

a ferroelectric capacitor which can retain a polarization state corresponding 
to first operation target data and which has first and second terminals; 

a first signal line connected to the first terminal; 

a second signal line which can provide second operation target data to the 
second terminal of the ferroelectric capacitor retaining the polarization state 
corresponding to the first operation target data and which is connected to the 

second terminal; and 

an operation result output selection which outputs the result of a logical 
operation on the first and second operation target data based on a polarization state 
of the ferroelectric capacitor generated by providing the second operation target 
data to the ferroelectric capacitor and which is connected to the first signal hne. 

2. (Original) The logical operation circuit as set forth in claim 1, 

wherein the first and second signal lines are connected to one of first and 
second reference potentials and the other of the first and second reference 
potentials, respectively, to generate the polarization state corresponding to the first 
operation target data in the ferroelectric capacitor. 

3, (Original) The logical operation circuit as set forth in claim 1 or 2, 
wherein the operation result output section has an electric field effect 

transistor as an output transistor which has a gate terminal connected to the first 
signal hne and an output terminal for outputting an output signal corresponding to 
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a control signal inputted into the gate terminal, and which becomes off when a 
potential on the first reference potential side from its threshold voltage is given as 
the control signal and becomes on when a potential on the second reference 
potential side from its threshold voltage is given as the control signal, and 

wherein the result of the logical operation is obtained as an output signal 
from the output transistor. 

4. (Currently Amended) A logical op p ration circuit comprisingL 

a ferroeler fr^^ r.» pacitoT which can ^ <-aiin a polarization state correspondinR 

frt first operation tar fet data P T.f4 which has first and second terminal s^ 
a first sigpgl lirip connected to the first te rminal: 

ft»r^V ^ Ritn^al hne which can prn vide second operation target data tO tfeg 

Pft^^^^ i terminal nf the ferroe l f^ctric capacitor retaining the polarization state 

^T-^p po,.riing to th e fi^t nr^f^ration t^rpet data snd whjgh is copnfifft^d to thp 

?'>nontl and 

operation r«>finlt outpu t. sP.1«rAion which outputs the result of a logical 

n pi^ratinn OP the first and aecond n pftration target data based » polarization state 

nf th^ fprroelectric capacitor gen i ^ratfld bv providinp the second operation target 

data to the ferro«lBrtrlc capa H t.«r and whi^h is connected to the first signal line, 

wherein the and second signal l i nes are connected to one of first an^ 
..rnr^A reference pntAPtials and nthar of the first and second reference 
pnf^ntiaU respectivel Y , ^" ^^^rierate th^ pnlari^ation state conesponding to the first 
operation tflfffpt. data in the ferroe1«>^t:yi« capacitor. 

wherpin the nppration re s ult output sect,ion has a^ electric field effect 
trapsistor as an output transis t or which has a gate terminal conn^fited %o the first 
^^ ^^\ line and an »"^^it i^prmi nal for outputtine an output sipnal corye^ponding to 
T i.i«ial ipT^^tted into th e wnf^ t^rminfil , an d w)xixih becomes off when a 
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P f^ tP.ntial on th^ first Teferenr«> potential ftiHa from its threshold volt^g^ M give^ as 
fT.P ^nntrol 3i<^«l »«d bec o Tn^.^ on when a potential on the second ^feireA^ 
pntential side from its thre fi hnl.1 voltage is given as the control signal, and 

nr>>^r«»in the Tpsult o f the logical o r *'r»tion is obtained as fm output signal 
%;m the ontout tra nsistor. 

The lociciil opcrfttinn n?'*""^^ "f'* in daim -Sr 

wherein the first signal line can be connected to the second reference 
potential to precharge the first terminal of the ferroelectric capacitor retaining the 
polarization state corresponding to the first operation target data to the second 

reference potential, and 

wherein, when the result of the logical operation is outputted, the first signal 
line is connected to the second reference potential and the connection is released, 
then the second signal line is connected to the first or second reference potential 
corresponding to the second operation target data, and the result of the logical 
operation is outputted based on a potential which is generated in the first signal 
line when the second signal line is connected to the first or second reference 
potential corresponding to the second operation target data. 
6. (Original) A logical operation circuit comprising: 

a ferroelectric capacitor having first and second terminals; 

first and second signal lines connected to the first and second terminals, 
respectively; and 

an electric field effect transistor as an output transistor which has a gate 
terminal connected to the first signal line and an output terminal for outputting an 
output signal corresponding to a control signal inputted into the gate terminal, and 
which becomes off when a potential on a first reference potential side from its 
threshold voltage xs given as the control signal and becomes on when a potential on 
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a second reference potential side from its threshold voltage is given as the control 
signal, 

wherein the first and second signal hnes are connected to one of the first and 
second reference potentials and the other of the first and second potentials, 
respectively, to generate a polarization state corresponding to first operation target 
data in the ferroelectric capacitor, 

the first and second signal lines are then both connected to the second 
reference potential to precharge the first signal hne to the second reference 
potential without causing a change in the residual polarization state of the 

ferroelectric capacitor, and 

the application of voltage to the first signal line is stopped and the second 
signal line is connected to the first or second reference potential corresponding to 
second operation target data, and an output signal produced at the output terminal 
of the output transistor in response to a potential which is generated in the first 
signal line when the second signal line is connected to the first or second reference 
potential corresponding to the second operation target data is obtained as the result 
of a logical operation on the first and second operation target data. 
6. (Previously Presented) The logical operation circuit as set forth in daim 5, 

wherein the absolute value Vath of the difference between the threshold 
voltage of the output transistor and the first reference potential is equal to or higher 
than the coercive electric field Vc of the ferroelectric capacitor and satisfies the 

following relation: 

CG<=Pr/(Vd-Vc)andCFnon/CG + 1 < VdATath 

wherein 

CG: the gate capacitance of the output transistor. 
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CFnon: the average capacitance of the ferroelectric capacitor in the non-inversion 

direction, 

Pr: the residual polarization of the ferroelectric capacitor, and 

Vd: the absolute value of the difference between the first and second reference 

potentials. 

7, (Previously Presented) The logical operation circuit as set forth in claim 5. 

wherein the absolute value Vath of the difference between the threshold 
voltage of the output transistor and the first reference potential is smaller than the 
coercive electric field Vc of the ferroelectric capacitor and satisfies the foUowing 
relation: 

CFnon/CG + 1 < VDA^ath < CFrev/CG + 1 
wherein 

CG: the gate capacitance of the output transistor, 

CFnon: the average capacitance of the ferroelectric capacitor in the non-inversion 
direction, 

CPrev: the average . capacitance of the ferroelectric capacitor in the inversion 
direction, and 

Vd: the absolute value of the difference between the first and second reference 
potentials. 

8. (Original) A logical operation circuit comprising: 

a non-volatile memory element which can retain a non-volatile state 
corresponding to first operation target binary data y and which has first and second 
terminals; and 

an operation result output section which outputs, based on a state of the non- 
volatile memory element generated by providing second operation target binary 
data X to the second terminal of the non-volatite memory element, the result of a 
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logical operation on the first and second operation target binary data x and y as 
operation result binary data z, 

wherein the operation result binary data z substantially satisfies the 

following relation: 
z - X AND y. 

9. (Original) The logical operation circuit as set forth in claim 8, 

wherein the non-volatile memory element includes a ferroelectric capacitor 
and the non^volatUe state is a residual polarization state of the ferroelectric 
capacitor. 

10. (Original) A logical operation circuit comprising: 

a non-volatae memory element which can retain a non-volatile state 
corresponding to first operation target data; and 

an operation result output section which outputs, based on a state of the non- 
volatile memory element generated by providing second operation target data to the 
non-volatile memory element, the result of a logical operation on the first and 
second operation target data and which is connected to a first terminal of the non- 
volatile memory element. 

11. (Currently Amended) A logical operation device comprising a plurality of 
logical operation circuits according to ftJ^Fone-ef claim 10 which are aHftegea 
arranged in series and/or parallel to perform a desired operation. 

12. (Currently Amended) A logical operation.device comprising: 

a retrieval word retainiiig section for retaining a retrieval word as a 

retrieving target; and 

a word circuit for retaining a reference word as a referencing target and 
determining the coincidence between the reference word and the retrieval word, 
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the word circuit comprising a plurality of logical operation circuits aooord i ng 

±n ftnynnn nf nlnim 46 comprising 

a non-volatile memory element vrhich. can retain n non-volatilQ s tft^ 
co^^espol? '^i'^ ^ operation target data: and 

nn nparation rgfjylt output aection which out p uts, based on a stat^ of tl^g ^Q^' 
volatile memory element g enerated bv providing second operation tar^t data to the 
a gyi-volatile memory element, the re s ult of a logical operation on the first and 
^ft ^nd onerati^ p t«r«.t data and which is connected tQ ft trPTTPinal of the ^Qft- 
w^latile memory element. 

which are airang ee arranged in series and/or parallel. 

13. (Ordinal) The logical operation device as set forth in claim 12, 

wherein the word circuit calculates logical values corresponding to EXNORs 
of bit values of the reference word and corresponding bit values of the retrieval word 
using pairs of logical operation circuits connected in series for each of bits 
constituting the reference word, calculates a bgical value corresponding to the AND 
of all the logical values corresponding to the EXNORs calculated for each of the bits 
by connecting aU the outputs from the pairs of logical operation circuits in parallel, 
and provides the logical value corresponding to the AND as its coincidence 
determining output. 

14. (Original) A logical operation method comprising the steps of: 

causing the first ferroelectric capacitor having first and second terminals to 
retain a polarization State corresponding to first operation target data; 

charging the first terminal of the ferroelectric capacitor retaining the 
polarization state to a specified reference potential? and 
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obtaining, based on a polarization state of the ferroelectric capacitor 
generated by providing second operation target data to the second terminal of the 
ferroelectric capacitor with the first terminal of the ferroelectric capacitor charged 
to the specified reference potential, the result of a logical operation on the first and 
second operation target data. 

15. (New) A logical operation circuit comprising: 

a ferroelectric capacitor which can retain a polarization state corresponding 
to first operation target data and which has first arid second terminals; 

a first signal line connected to the first terminal; 

a second signal line which can provide second operation target data to the 
second terminal of the ferroelectric capacitor retaining the polarization state 
corresponding to the first operation target data and which is connected to the 

second terminal; and 

an operation result output selection which outputs the result of a logical 
operation on the first and second operation target data based on a polarization state 
of the ferroelectric capacitor generated by providing the second operation target 
data to the ferroelectric capacitor and which is connected to the first signal line. 

wherein the operation result output section has an electric field effect 
transistor as an output transistor which has a gate terminal connected to the first 
signal line and an output terminal for outputting an output signal corresponding to 
a control signal inputted into the gate terminal, and which becomes off when a 
potential on the first reference potential side from its threshold voltage is given as 
the control signal and becomes on when a potential on the second reference 
potential side from its threshold voltage is given as the control signal, and 

wherein the result of the logical operation is obtained as an output signal 
from the output transistor. 
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wherein the first signal line can be connected to the second reference 
potential to precharge the first terminal of the ferroelectric capacitor retaining the 
polarization state corresponding to the first operation target data to the second 

reference potential, and 

wherein, when the result of the logical operation is outputted, the first signal 
line is connected to the second reference potential and the connection is released, 
then the second signal line is connected to the first or second reference potential 
corresponding to the second operation target data, and the result of the logical 
operation is outputted based on a potential which is generated in the first signal 
line when the second signal line is connected to the first or second reference 
potential corresponding to the second operation target data. 
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